Introduction
chronic disease programmes are very dependent on health systems that are well functioning and equitable and as such chronic disease programmes often expose weaknesses in the six building blocks of the health care system. Indeed, the health systems in many African countries have weaknesses that will need to be addressed if NCDs are to be controlled effectively. Drugs to manage NCDs are either unavailable or unaffordable for patients. 11, 12, 13, 14 Equipment is often lacking. 15, 16 Health personnel are not trained adequately or are not present in sufficient numbers. Monitoring and evaluation systems often do not include NCDs, and use of health information is weak. 17 Many health systems are orientated to acute episodic care, and significant changes will need to be made to adjust to the patient centred care that is needed for chronic disease control. 18 All of these gaps will need to be identified and corrected if NCDs are to be managed effectively.
Aim and objectives
This study aimed to examine the current capacity of the NCD programme, using hypertension and diabetes services as tracer conditions, in two rural districts in northern Malawi, and to explore the extent of integration with the HIV and ART care.
Research methods and design

Study design
This study used sequential mixed methods in the form of a cross-sectional facility survey and semi-structured interviews with key informants. The survey was based on a tool from the World Health Organization Package of Essential NCD interventions for Primary Health Care 19 focusing on service delivery and referral systems, the availability of key resources (human resources, diagnostic equipment and medication) and programme management support (such as health information and programme supervision and planning). The semi-structured qualitative interviews were conducted with the NCD coordinators in both districts and at the central hospital. Questions were asked about the role of NCD coordinators and the strengths and weaknesses of the current NCD programme (Appendix 1).
Setting
The study was performed under the umbrella of the Extending Quality Improvement for HIV/AIDS in Malawi (EQUIP) project -a USAID funded HIV programme aimed at improving care in hospitals and health centres in these two districts.
Study population and sampling strategy
The study was conducted at all 25 health centres and five hospitals supported by the EQUIP project in two rural northern districts of Malawi. This excluded 13 health centres (eight in one district, five in other districts) not supported by EQUIP at the time of the study. The NCD coordinators were two clinical officers and one nurse. All had been appointed as coordinators between April 2012 and March 2013 and had been in their position for at least 12 months.
Data collection
Data were collected between March and May 2014. Interviews were conducted by the same interviewer, who was the researcher and had previous experience in qualitative research.
Data analysis
For the quantitative questionnaire, summary statistics were generated using Microsoft Excel 2010. The qualitative interviews were transcribed, and the texts were then reviewed to identify key themes deductively (informed by a review of the literature) and inductively (new themes emerging from the data collected). The themes suggested by the literature review before data collection were framed by the six WHO building blocks of health systems. A further two themes emerged inductively from the text after the data collection. The data from the qualitative interviews were triangulated with the quantitative data from the questionnaire to check validity of the findings.
Ethical considerations
Permission for research was granted by the Research and Ethics committee of the University of Western Cape and the Malawi National Health Sciences Research Committee, and a non-human subjects designation was made by the University of California, Los Angeles, Internal Review Board.
Results
Service delivery and referral
Using hypertension and diabetic care as tracers of NCDs, this study found that there were three models of providing NCD care operating in the EQUIP-affiliated facilities (see Table 1 ): a stand-alone NCD clinic (two hospitals), NCD care as part of a specialist medical clinic (central hospital) and NCD patients treated as part of general outpatients department (OPD) (two hospitals and all health centres).
The central hospital OPD attended to more patients per month (9885) compared with two government hospital OPDs (7271 and 5870) and two mission hospital OPDs (2343 and 1062) (see Table 1 ). Relatively more patients were treated for hypertension at the central hospital (593 patients representing 6% of all OPD visits) compared with the two government hospitals (234 and 29 each, representing 4.9% and 3.2% of all OPD visits) and the two mission hospitals (56 and 31 each, representing 2.4% and 2.9% of all OPD visits). Approximately three-quarters of all diabetic patient visits took place at the central hospital (n = 238, 77%), with the government hospitals treating fewer diabetic patients (55 and 6 patients each) and the two mission hospitals also treating very few patients (10 and 1 patients each). Similarly, health centres treated very few patients with hypertension (average = 12) and none with diabetes in one month.
All facilities offered ART services: hospitals had been providing these services for a median of 104 months and health centres for 28 months. The degree of integration between ART and NCD services varied between hospitals and health centres (see Table 1 ). None of the hospitals provided ART and NCD treatment during the same consultation although this was provided at 48% (12/25) of the health centres. Patients could receive ART and NCD treatment on the same day at 60% (3/5) of hospitals and 40% (10/25) of health centres, but had to attend different consultations. Patients had to return on a different day to receive ART and NCD medication at 40% (2/5) of the hospitals and 12% (3/25) of health centres.
Two hospitals, both mission hospitals, stand out in performing routine screening of weight and blood pressure in OPD settings (see Table 1 ). In ART clinics, weight was measured at all facilities and height in all hospitals and 88% of health centres. However, routine screening of blood pressure in the ART clinic was only performed at one mission hospital. Blood pressure and weight were routinely measured on all patients at dedicated NCD clinics but glucose readings were only performed in the case of known diabetics or suspected new patients. There was no consistent pattern between screening for blood pressure and weight in OPD across the three models of care.
All facilities reported that they were able to refer patients for NCD care to a higher level, but 50% of the referring hospitals (2/4) and 28% (7/24) of the health centres reported that inadequate availability of ambulances was a major barrier to referral. Public transport was still the most frequent means to transport emergency patients at 40% of health centres. Eighty-four percent of health centres reported that it took less than one hour to move by car to the nearest referral facility and only 8% that it took more than 2 hours by car.
Availability of key resources: equipment, guidelines, trained staff and medication
Most (88%) health centres had at least one clinician available who could prescribe NCD medication, whereas 80% had both a clinician and a nurse (see Table 2 ). In terms of workload, the hospitals saw an average of 56 OPD consultations per clinician per day with an average of 17 patients with hypertension and 4 patients with diabetes per clinician per day, although there was wide variation between hospitals. Health centres saw 66 patients per clinician per day, with insignificant numbers of patients with hypertension and diabetes. Training in NCD care was more established at hospitals compared with health centres: three hospitals reported that at least one clinician and one nurse had been trained in NCDs, whereas only one health centres (4.7%) reported any training for clinicians and only two (8.3%) reported training for nurses on NCDs.
All of the hospitals and 80% of the health centres (20/25) had functional blood pressure machines (see Table 2 ). However, accuracy checks had either not been performed or were not known to have been performed at any of the hospitals and all but one of the health centres. Eighty percent of the hospitals and 32% of health centres had a working glucometer. Forty percent of hospitals were able to analyse biochemistry in the laboratory. Twenty percent of hospitals and 72% of health centres had copies of clinical guidelines on NCD management available in the clinic for use by clinicians.
Screening for NCDs at OPD
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Screening for NCDs at ART clinic
Hydrochlorothiazide was the most widely available NCD drug, with all hospitals and 92% of health centres having uninterrupted supply in the past 6 months (see Table 2 ). Second-line anti-hypertensive medication was much less available with only 20% of hospitals and 4% of health centres reporting an uninterrupted supply of calcium channel blockers. Diabetic medication was also frequently interrupted at hospital level, with only 40% of hospitals having an uninterrupted supply of metformin and 60% of hospitals having an uninterrupted supply of insulin, whilst this was completely unavailable at health centres.
Management support systems
Data on NCDs were recorded in the OPD register and admission and discharge registers at all hospitals and health centres. Information on hypertension, diabetes and other NCDs was otherwise not recorded in the Health Management Information System (HMIS) template that was submitted to the District Health Office (DHO) monthly. Although the National NCD had issued a template for quarterly reporting on NCDs, only two hospitals (40%) and two health centres (8%) submitted any quarterly NCD report directly to the NCD unit.
Only one health centre and none of the hospitals reported any NCD supervision visits from the district and only two hospitals but none of the health centres (6.7% of all facilities) reported any NCD supervision from the NCD unit at the Ministry of Health in the past 12 months.
In the qualitative interviews, all three NCD coordinators concurred that ongoing drug and equipment shortages had been a major challenge during the period they had been NCD coordinators. ' We had sporadic supplies of glibenclamide -but at the moment we don't have. It's the thing stopping me from starting a clinic …. I'm looking for all drugs to be available so that we have a choice.' (Participant 1, Male, Clinician)
Both district NCD coordinators reported that they were not able to visit health centres in the district because of lack of transport.
'I have never visited the health centres. I came in 2011. We only had 2 routine DHO visits (to the health centres) but I was unable to participate in others because of a problem with transport. I have not been able to start again.' (Participant 1, Male, Clinician) They also reported many challenges in data collection. The advantage of a dedicated NCD clinic emerged as a desired service delivery model with respect to quality of care and patient education. ' There is a lack of stationary -there are not enough report forms. There is a lack of paper and toner used to produce them. Also the photocopier broke down so we can't photocopy the forms. I was using my money to copy the NCD reporting forms -at the copy bureaux.' (Participant 1, Male, Clinician)
Two broader themes emerged in the qualitative data: how the coordinators saw their roles, and the sense of agency they felt in that role. NCD coordinators saw their main role as providing clinical care rather than supporting the initiation and development of NCD services in the health centres. The three coordinators seemed to display different degrees of agency regarding their ability to improve the system of NCD care in their districts. This variation was between coordinators and also between issues. Coordinators mentioned having some sense of agency in improving drug supply or coordinating laboratory tests, but seemed powerless to bring change in other areas, such as equipment, coordinating colleagues or doing community outreach.
'So there are all these complaints. There is nowhere where they can bring these complaints so bring them to me. I liaise with these patients and the management. And all the clinicians. I say the patients are complaining this and this and this. I make sure that they change.' (Participant 3, Male, Clinician)
Discussion
Service delivery and referral
One of the most striking findings revealed in this study is that the NCD care in the EQUIP-affiliated facilities in two rural northern Malawi districts was being primarily delivered at the central referral hospital, with district hospitals carrying a much smaller load and the health centres providing almost no NCD care. As 32% of the population is hypertensive and 5% have diabetes, 5 there is a need to bring care as close to the patient as possible. Beaglehole et al. 20 argue that primary care facilities are best positioned to prevent and manage NCDs. In Malawi, this will require a reversal in the current locus of care, which is predominantly at a secondary and tertiary level. The results from this study suggest a large current unmet need for diabetes and hypertension care. The combined population of the two districts is 678 965 people. The national STEPS survey 5 indicates a hypertensive prevalence of 32% and diabetes prevalence of 5.6% in adults aged 25-65 years. Using a population estimate in the combined districts that adults in the age range 25-65 years make up 29.7% of the total population, 21 there is an estimated hypertension burden of 64 528 people and diabetes burden of 11 293 people in these two districts. This research showed that in February 2014, only 943 people received treatment for hypertension and 310 for diabetes at the sites included in this study. This estimate suggests that only 1.5% of patients with hypertension and 2.7% of patients with diabetes received care in these two districts in this month.
A large community study in Malawi showed that 94.9% of adults with hypertension were unaware of their diagnosis and were not on treatment. 5 Similarly, it is estimated that 78% of those with diabetes in sub-Saharan Africa remain undiagnosed. 15 In this study, the lack of hypertension screening in adults at all OPD and health centres service delivery points represents missed opportunities for case detection. The potential to detect hypertension by screening at an ART clinic is demonstrated by one study in Malawi, where blood pressure measurement as part of a research study found that 45.9% of 174 patients on a long-term ART had raised blood pressure.
22
Availability of key resources: equipment, guidelines, trained staff and medication
Human resources have been listed as the major limitation for health services in Africa to develop. 23, 24 The high current workload in these two districts makes it clear that in order to adequately service the need for hypertension and diabetic care, a much greater workforce would be needed. Task shifting to other cadres, as used successfully in providing HIV care, has also been suggested as a strategy to manage NCDs in these same settings where human resources are limited. 20 In particular, there is evidence to show that nurses can achieve good outcomes in hypertension and diabetes clinics in South Africa, Cameroon and Ethiopia. 24, 25 However in Malawi, most NCD care is also already provided by nonphysician clinicians and nurses, and the potential to further task shift to other cadres is limited. More staff will be needed if the burden of NCD is to be met.
This study has revealed a shortage of equipment to manage hypertension and diabetes at all levels of the health service. Other studies in Africa have revealed similar challenges. The rapid assessment survey conducted in Mozambique found that only the minority of facilities had glucometers. 11 In rural South Africa, 90% of the blood pressure machines at rural primary care clinics had faulty valve function and only one cuff met the size recommendations of the South African Hypertension Society guidelines. 16 Clearly, more equipment will need to be provided if NCDs are to be diagnosed and managed effectively in Malawi.
Hospitals did not have a consistent supply of second-line anti-hypertensives and anti-diabetic drugs. Similar circumstances have been described elsewhere in Africa. In Mozambique, insulin was poorly available in hospitals and not available at all in health centres. 11 In Swaziland, the availability of drugs to manage diabetes was quite variable. 15 In Ethiopia, the availability of anti-hypertensive drugs was variable. 12 In urban and rural Tanzania and Cameroon, it was found that hypertension was the only condition treated consistently at primary health care level, whilst diabetes was largely treated at secondary and tertiary care. 14 The large study of six low-and middle-income countries including Malawi found that less than 7.5% of drugs were available at all sites, although there was better availability at private facilities than public facilities. 26 In sum, these findings support the broad challenge in drug supply faced by many African countries and raise a need to better understand the challenges of the supply chain to make improvements that will ultimately translate into successful NCD programmes.
Management support systems
A reliable health information system is the cornerstone of managing a health system; it enables drug forecasting, planning, decision making and resource allocation. 27 NCDs, although part of the Essential Health Package of Malawi, are not routinely recorded as part of the HMIS. This has been found in many other countries where NCDs are not part of routine health information systems. 9, 28 Although donor funding has led to vastly improved data collection for HIV, this has often not strengthened the overall health information systems. 9 Several authors point out that the focussed monitoring and evaluation as used in the ART programme in Malawi could easily be applied to NCDs.
27,28
Potential for integration
Integration of NCD care with other health services may be an advantage for several reasons. In particular, there has been much discussion in the literature about the potential and synergies in integrating NCD care with ART care. Both Wagner's Chronic Care Model 29 and WHO's Innovative Care for Chronic Conditions 30 have been recommended as the ideal model for chronic care services and both would apply to NCD care and ART, making synergies between the two programmes obvious. Both diseases require adherence to chronic medication, blood tests to monitor for complications and lifestyle modification.
Integration has been a strong focus in the implementation of ART services, where ART has been integrated into PMTCT, TB, child health and reproductive health services. In general, different models of this integration have been implemented, ranging from a referral model to a co-location model to a one-stop-shop fully integrated model. Very few countries have tried to fully integrate NCD and ART services to date, and indeed, different aspects of integration may be relevant or applicable in different contexts. In Ethiopia, it was decided that complete integration of clinical services was not the best way forward, but an intermediate approach was developed where systems were shared between programmes such as guidelines, training, drug procurement laboratory and monitoring and evaluation. 15 In Rwanda, a mental health and epilepsy programme had been developed by the late 1990s and a well functioning ART programme by 2005. As these programmes were already functioning well, it was decided to pilot an integrated NCD programme in which various NCDs were managed together but not to integrate with these other stand-alone services. 31 In this study, all NCD coordinators strongly supported the establishment of separate NCD clinics as opposed to having patients seen in OPD. They saw the advantage of a separate clinic being in terms of providing separate patient education, including patients educating each other, ensuring vital signs are taken on all patients and having clinician time more focussed on providing specific care issues. However, interviewees were much more hesitant about integrating ART care with NCD care, citing stigma and work load as the main concern, although they did admit that integration with ART services would be more convenient to patients with comorbidities.
Strengths and limitations
There were several limitations in the methodology of this study. In completing the cross-sectional survey, the most senior person on duty that day was interviewed, and in some cases, this was not the person in charge of the facility. The health centres were purposefully selected as sites where the EQUIP project was already working. As these sites had been receiving support for ART services, they may be better resourced than others in the district. As these two districts have lower population densities and are less urban than other regions in Malawi, the findings may not be generalisable to other districts in Malawi. However, they reveal important health system challenges in rural Malawi. Only three qualitative interviews were conducted, and these only represented the views of the NCD coordinators. It would be useful to reflect the views of clients and communities in further research.
Conclusions
The Malawi NCD programme has made important first steps in its development. However, many gaps remain in drug delivery, human resource training, health information, supervision and leadership. Currently, a very small minority of patients with NCDs are being treated, predominantly within hospital settings rather than in health centres. Given the current workload observed, increased staff are needed to meet the demand for NCD screening and care. There is much potential to use the lessons from the ART programme to strengthen NCD care as ART clinics represent one of the first screening and primary care delivery models for chronic disease in Africa, supported by health information, short course training and supervision.
